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Abstract 
This research aims to develop a causal loop model using a Critical Success Factors (CSF) 
approach to investigate the organisational and IT project management issues concerning the 
planning and adoption of inter-organisational IT systems. The researchers adopted an interpretive 
research approach utilising template analysis. Categories were initially derived from a review of 
the literature based on CSF analysis from Enterprise Resource Planning (ERP) Projects. Causal 
loop modelling, using CSFs, was examined in order to assess the process of adoption of large 
scale integrated IT systems. The discussion and conclusions assess the appropriateness and utility 
of using a CSF approach, and an adapted causal loop model, to inform more effective approaches 
to IT planning and adoption. The findings indicate that CSF analyses may be combined with 
causal loop modelling and has the potential to be used for future research studies and also as a 
practical heuristic for IT project teams. 
Keywords: Health IS, IT Implementation, Information Systems, IT Management, IT Project Management, 
IT Project Teams, IS Strategic Planning, Causal Modelling, Critical Success Factors, Template Analysis. 
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Introduction 
 
This research aims to develop a causal loop model using a Critical Success Factors (CSF) approach to investigate 
the organisational and IT project management issues concerning the planning and adoption of inter-organisational IT 
systems in a public sector context. The research is conducted within the context of the United Kingdom National 
Health Service (NHS) plan, modernisation agenda and £6.2 billion National programme for Information 
Technology, Connecting for Health (CfH) (www.connectingforhealth.nhs.uk). 
 
Over the last decade much research has been conducted into the development and application of CSFs within many 
IT project contexts (Akkermans & Van Helden 2002; Holland & Light 1999; Willcocks and Sykes 2000; Somers & 
Nelson 2001; Butler & Fitzgerald 1999). A particular focus has been to develop lists of relevant factors and also to 
rank them subject to manager and end user perceptions in terms of relative importance. In particular, many studies 
have been carried out using CSF methods, to determine more effective means of managing the adoption and 
configuration of Enterprise Resource Planning (ERP) systems. CSFs have a fairly long history of research and 
development, originating in the late 1970s from seminal work on how senior managers make effective decisions 
(Rockart 1979; Rockart 1982; Shank et al 1985). Later the technique became popular as part of a strategic 
information systems planning toolkit, probably best know as the IBM Business Systems Planning methodology. 
 
Despite the numerous research studies, practical projects and publications, the CSF technique has not been used 
extensively in healthcare IT project environments. This is despite the fact that these could be considered amongst the 
most ambitious, complex and costly IT strategic initiatives in any global IT context. There are well documented 
critiques of the practical application of the approach, not least that it is extremely perceptual and reinforces senior 
managers’ views at the expense of end users. Also, in terms of research about the approach, that it just produces 
‘laundry lists’ of relevant CSFs with very little causal explanation and theory for how these CSFs interact with each 
other. Akkerman and Van Helden (2002) respond to this critique and utilise Causal Loop Diagramming (CLD) 
(Senge 1990) to adopt 10 principal CSFs from research by Somers and Nelson (2001) and develop a new causal 
model with greater explanatory power to predict ERP implementation success. Our research adopts the approach by 
Akkermans and Van Helden (2002) and utilises the same CLD technique to conduct a similar study (utilising the 10 
principal CSFs developed by Somers and Nelson, 2001) and examines the explanatory power of the model utilising 
a case study of one NHS managed pathology services (inter-organisational) network, the Teespath initiative 
(www.teespath.co.uk) in the North East of England.  
 
A structured literature review, together with the authors’ previous research background and experience gained from 
practical involvement in the area of Health Information Systems design to implementation led to the identification of 
key research questions and objectives for this study. The first question concerned whether a CSF approach derived 
from ERP research in the private sector was relevant to understanding IT project organization and implementation 
within the Health sector. Secondly whether the CSF factors identified could be causally modeled to highlight cycles 
of relationships and dependencies affecting IT project success. These questions resulted in a set of research 
objectives aiming to: identify key CSFs from ERP research; assess the relevance of the CSFs to a Health IT project; 
determine the organizational and political factors affecting Health IT project implementation; formulate a CSF 
causal model to aid IT project management and implementation. 
 
Primary research was conducted by one of the authors working in his capacity as a haematology services manager 
within one of the partner hospitals in the Teespath project.  A range of primary data was collected between 2003 and 
2005 with the researchers adopting a qualitative and deductive approach based around key themes for successful IT 
adoption arising from large scale integrated IT systems (ERP Systems) in private sector organisations.  These 
themes were assessed and compared for fit within the context of the public sector Teespath IT project. 
 
The first section of the paper comprises a brief review of the use of CSFs to enable more effective implementation 
of enterprise systems. Prioritised CSFs that are integrated into causal loop diagrams are proposed as a legitimate tool 
to assess the process of adoption of large scale integrated IT systems within a managed pathology service network. 
The second section of the paper outlines the particular research methodology and the template analysis used for the 
research. The third section comprises a case study that is described within the context of the adoption of integrated 
IT systems within a complex organisational setting; the Teespath managed pathology IT services network.  Section 
four provides an analysis and discussion of the key findings from the empirical data collection. The final section is 
concerned with a discussion and conclusions assessing the appropriateness and utility of using a CSF approach and 
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an adapted causal loop model to inform more effective approaches to IT planning and adoption within an inter-
organisational public sector IT context. 
 
Note: In this paper, Pathology is defined as clinically-led diagnostic, laboratory and post mortem services based in 
NHS Trust (hospital) organisations.  Pathology services include tests on blood and other human materials necessary 
for diagnosis and monitoring of a wide range of clinical conditions and provision of support services to help 
primary, secondary and tertiary care clinicians; this is where ‘60-70%’ of patients’ diagnoses depend on laboratory 
tests (DoH 1999: 4), and 40% of work is conducted for patients managed in general medical doctors Practices 
(Primary Care) as opposed to acute hospital Trusts (Secondary Care). 
 
Critical Success Factors: Looking for Cause and Effect 
 
Critical Success Factors, first conceived by Daniel (1961) are defined by Rockart (1979) as ‘the limited number of 
areas in which results, if they are satisfactory, will ensure successful competitive performance for the organisation’ 
(Rockart 1979: 85). They are the ‘few key areas where things must go right for the business to flourish’ and are as 
such ‘areas of activity that should receive constant and careful attention from management’. (Rockart 1979: 85) 
 
Since these seminal works, the CSF concept and approach has been adopted in many diverse studies within the 
Information Systems (IS) discipline. Butler and Fitzgerald (1999) provide an excellent summary of previous 
research into CSFs identifying 12 distinct areas of application. A qualitative case based research approach is adopted 
involving triangulation techniques, narratives and a network analysis of collective and generic CSFs relevant to the 
IS development process at a large Irish telecommunications company. They argue that they address the 
‘reductionism’ criticism of previous studies by presenting their results and model in context together with an 
improved understanding of the causal interrelationships between both generic and collective CSFs. Important 
lessons (Butler and Fitzgerald 1999:368) in term of IS developments aimed at practitioners were: 
 
• Ensuring that there is low level user representation/participation in all stages of the systems development 
process 
• Proper project estimation, planning, tracking to agreed targets, co-ordination and control of project 
activities 
• Obtaining an appropriate level of vendor support 
• Spending adequate time on end-user requirements analysis 
• Employing prototyping techniques/CASE tools to determine and refine user requirements 
• Ensuring that business client/end-user industrial relations/change management issues related to the ISD 
process are resolved 
• Having a committed project sponsor 
• Availing of structured development methods and supporting CASE environments 
• Overcoming project technical obstacles 
 
They also make an important point that such lists of CSFs could be regarded as superficial unless practitioners are 
made aware of the complex web of social interactions, conditions and factors that underpin such issues and give 
recognition to them in their development policies and project plans. 
 
Many other researchers have utilised the CSF concept and approach to investigate implementation of large and 
complex enterprise wide IT systems; the most popular area for research has been case studies of ERP projects 
(Davenport 1998). Many of these studies have suggested a number of CSF’s that are argued to be essential to any 
implementation (Stefanou 1999; Bingi 1999; Parr and Shanks 2000). 
 
In order to empirically assess which CSF’s are most critical in the ERP implementation, Somers and Nelson (2001) 
produced a list of twenty two CSF’s drawn from the literature and interviews taken from chief information officers 
or equivalent at 86 leading organizations that had completed or were in the process of completing ERP 
implementations. The top 10 ranked CSFs from this study are adapted and presented in Table 1 and cross - 
referenced to further supporting work in each area.  
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Table 1. Ranking of CSF’s by degree of importance in ERP implementation, adapted from 
Somers & Nelson (2001). 
Rank Critical Success Factor Supporting References 
1 Top management support Davenport (1998); Bingi et. al. (1999:10); Willcocks & Sykes (2000)
2 Project team competence Argyris and Schon (1996); Senge (1990: 234); Somers & Nelson (2001: 5) 
3 Interdepartmental co-operation Akkermans and van Helden, (2002:36); Willcocks and Sykes, (2000: 33) 
4 Clear goals and objectives Cleland and King (1983); Austin and Nolan (1998); Akkermans and van Helden (2002: 36); 
Davenport (1998:125)   
5 Project management Akkermans and van Helden, (2002:36); Soliman & Youseff (1998: 890); Somers and Nelson 
(2001:3) 
6 Interdepartmental communication Slevin and Pinto (1987); Stefanou (1999); Akkermans and van Helden, (2002:36) 
7 Management expectations Akkermans and van Helden (2002: 37); Ginzberg (1981: 459) 
8 Project champion Beath (1991: 355); Parr and Shanks (2000: 300). 
9 Vendor support Thong, Yap & Raman (2001); Janson & Subramanian (1996)  
10 Careful package selection Parr and Shanks (2000: 289); Janson & Subramanian (1996: 145); Akkermans and van Helden, 
(2002:36)  
Further CSFs included: Data analysis and conversions; dedicated resource; steering committee; user training; 
education on new business process; BPR; minimal customisation; architecture choices; change management; vendor 
partnerships; vendor’s tools; use of consultants. However, in order to successfully operationalise this framework, 
Akkermans and Van Helden (2002) utilised the top 10 ranked CSFs to analyse poor performance and explain 
conditions which point to successful implementation of complex ERP projects in the aviation industry. They admit 
that their choice of the top 10 factors was ‘somewhat arbitrary’ (pg.36), however it was strongly influenced by the 
sound literature review undertaken by Somers and Nelson (2001) and worked out well in their subsequent analysis. 
This analysis demonstrated how CSF’s affected each other in a reinforcing manner or ‘loops’ of causal relationships 
that first led to a vicious cycle or ‘downward spiral’ of ever-degrading performance. This was followed after an 
action research/consultancy intervention by a virtuous cycle or ‘upward spiral’ of continuously improving 
implementation success. They identified the spiral of interaction between interdepartmental communication and 
interdepartmental collaboration as the core reinforcing loop, which when combined with interactions comprising: 
clear goals; management of expectations; package selection; project management; project team competence and top 
management support, resulted in the root causes of the ‘vicious cycle’ leading to the project crisis. Figure 1. 
illustrates the resulting causal loop diagram (CLD) showing the relationships between all 10 factors and how they 

































Figure 1. Causal Loop Diagram of 10 CSFs used as counter-measures 
for IT project success, Akkermans and Van Helden (2002)
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Reinforcing counter-measures involved: gaining more active involvement from senior management; consultants 
playing a more facilitative role and utilising the full competences of the project teams; articulating clearer goals and 
objectives and developing more open and less political communication in order to enhance interdepartmental co-
operation and communication; conducting workshops focused on aligning organisational goals with project 
objectives therefore creating more realistic management of expectations; appointing project champions who could 
‘market’ the project, reinforce the goals, and not just act as a technical specialist; and finally make better use of 
vendor support together with a more business process driven approach to appropriate IT technology selection. These 
studies (Butler and Fitzgerald 1999; Akkermans and Van Helden 2002), utilising case study methods, provide a 
richer insight into the more useful and important CSFs to explain IT project success and failure. They also attempt to 
define a set of causal relationships between individual CSFs which must be viewed against the web of social and 
organisational interactions that form the context of any IT project. Cause and effect relationships can therefore be 
defined and applied in specific contexts providing more explanatory power for both practitioners and researchers. 
 
The organisational and political factors associated with IT implementation success or failure are increasingly seen as 
a difficult and complex area for research. CSF approaches are perhaps seen to be rather reductionist or limited in 
terms of explaining why IT projects are difficult to organise and manage. Researchers have used many alternative 
approaches to capture complex social and political factors associated with IT project implementation such as: Actor 
network theory (Walsham 2002; Brooks and Atkinson 2004); Soft Systems Methodology (Checkland 1981); Social 
Shaping of Technology (Wilson and Howcroft 2002; Orlikowski 2000; Howcroft and Light 2006); Diffusion of 
Innovation Theory (Wainwright and Waring 2007; Baskerville and Pries-Heje 1998) and Technology Acceptance 
Models (Davis 1989; Venkatesh et al 2003). The plurality of approaches adopted most likely reflects the complexity 
associated with socio-political and cultural factors associated with large scale complex IT projects. The CSF 
approach can be extended however to capture more complex ‘soft’ interactions within and between actors in IT 
project teams. The causal modeling approach is also seen as both useful and usable for practicing managers to adopt, 
adapt and understand (Ackermann and Eden 2004). Due to the nature of our field research study, the CSF approach 
was chosen therefore due to its more immediate and direct relevance to IT management practice; the alternative 
approaches identified were viewed as theoretically rich and providing a possible lens for future research. 
 
The particular model of Akkermans and Van Helden (2002) is utilised in our research in terms of a further validation 
of the 10 core CSFs as originally identified by Somers and Nelson (2001), particularly the causal loop model 
displaying ‘vicious’ and ‘virtuous’ IT project management behaviours. The 10 factors and their causal relationships 
are examined within the context of a healthcare IT pathology project, the Teespath initiative. The particular case 




The exploratory nature of this research, within the context of a complex suite of pathology related IT projects and a 
new organisational network design, guided the authors to adopt a qualitative and interpretivist approach to the 
inquiry.  The study is still on-going but the main interviews were conducted in a 2 month period in 2003 initially as 
part of an MBA research project. Other primary data such as core documents, emails and notes from personal 
observation within project meetings have been collected over the period 2002 through 2007 (the research project has 
evolved from its original form due to an on-going research collaboration between members of the research team 
resulting in a current PhD project). One of the authors is employed full time as a Haematology Services manager at 
one of the participating hospital Trusts whilst the other author is an academic researcher with a background in 
Health IS research. The epistemological stance was one of interpretivist research but with a recognition that there 
were elements of ‘positivism’ due to the clinical scientific training of the main field researcher. Initially an action 
research approach was considered (Baskerville and Wood-Harper 1996; Davison et al 2004) but due to the evolving 
political nature of the Teespath IT project, the organizational role of the field researcher and a desire to maintain a 
degree of ‘distance’ within the project (Nandhakumar and Jones 1997) it was resolved that a participant 
observational inquiry was a more suitable approach. This would better protect the research team from any political 
ramifications arising from a critical commentary of the project. Primary data was collected as part of a negotiated 
research project in collaboration with the Teespath managed pathology network project.   
 
This research approach provided legitimate access (whilst conforming to all ethical requirements) to project 
meetings, minutes, formal and informal documents as well as clarifying the role of a participant observer. 
 
Information Systems Strategy and Governance 
6 Twenty Eighth International Conference on Information Systems, Montreal 2007  
Crabtree and Miller (1999: 21) identify five core phases for the interpretive process of qualitative inquiry: 
describing, organizing, connecting and corroborating/legitimating.  A short case study of the Teespath managed 
network project is used to provide an overview and description of the context for data collection. Template analysis 
(King 2004) is adopted in order to organize and structure the data. The prior literature on ERP adoption utilizing the 
CSF approach is revisited within the discussion to connect the data with relevant theory and also to discuss the 
findings in terms of credibility and interpretive validity. 
 
The main focus of the primary data collection involved both unstructured and semi-structured interviews. In the first 
instance unstructured interviews were conducted with the Teespath programme director and IT manager in order to 
identify possible ‘critical factors’ deemed important by these key members of the group. The information collected 
was used to restructure the Somers and Nelson (2001) top ten ERP CSF’s to contextualise it for the pathology 
modernisation initiative. This formed the basis of a set of questions for the semi-structured interviews directed 
towards eight IT managers from every Trust within the Teespath pathology organisational network. Interviews were 
audio-recorded and fully transcribed for later analysis. In addition the interviewee’s were asked to comment on the 
CSF list and encouraged to comment on the validity of the factors in a NHS environment, and to suggest any factors 
they felt were absent.  
 
In order to organise, analyse and interpret the text, template analysis was utilised to first code and then re-arrange 
the text from the semi- structured interviews. Crabtree and Miller (1999:165) state that ‘when using a template, the 
researcher defines a template or codes and applies them to the data before proceeding to the connecting and 
corroborating/legitimating phases of the analysis process...where the template or codes can be constructed a priori, 
based on prior research or theoretical perspectives’. King (2004) advocates compiling a list of codes occurring in 
each transcript. The distribution of the codes within and across transcripts can help draw attention to aspects of the 
data, which warrant further examination. In this study an a priori list of codes was drawn up based on a key selection 
of CSF research from the field of ERP adoption (Somers and Nelson 2001) and implementation research (see Table 
1.). Interview transcripts were manually coded and analysed using coloured highlighters.  The distribution within 
and across the template was facilitated by the use of a spreadsheet. The frequency and distribution of codes was used 
as a means of making ‘connections’ within the text. (Crabtree and Miller 1999:169) 
 
Case Study: Background and Project Structure for Teespath 
 
Modernisation of healthcare services is at the centre of the UK Governments political agenda with aims of 
increasing more informed patient choice, enabling much greater efficiencies and providing better service for patients 
within the English NHS. This is a central pillar of the UK Government Connecting for Health (CfH) £6.2 billion IT 
strategy. Modernisation. The IT enablement of pathology services is at the core of these plans. 
 
A very complex outlook for pathology services can be predicted based on: 
 
• The move from predictable health needs to more unsettled patterns 
• Mobile working and global travel causing new exposures to disease 
• Modernised healthcare delivery that demands new patterns of provision, likely to be underpinned by 
lightweight and mobile testing technologies 
• The prospect of genetic based testing with one sample for many tests 
 
A tension is also apparent where there is a logical push towards more centralisation and automation of laboratories 
to cut costs, speed up results and reduce errors, but pressure also to push pathology services to a more distributed 
model facilitated by low cost diagnostic technologies enabling near patient and home chronic care testing. 
 
In order to address these challenges £54 million capital funding and £9.1 million revenue was allocated by 
government over the period 2003/04 – 2005/06 whereby £100K was devolved down to each Strategic Health 
Authority, who report to the Department of Health (DoH), to fund project management and develop local pathology 
managed networks (DoH 2004). The primary aim of ‘Teespath’ is to provide a ‘collaborative clinical partnership’ 
across the community and in so doing act as a ‘lever for Pathology Modernisation’, (Clayton 2003). This entails the 
integration of information systems thus encouraging data transfer and storage, allowing common equipment 
platforms, and development of new working practices (Clayton 2000).  
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It is accepted that laboratory computing has been at the leading edge of information systems development in 
healthcare but that this has resulted in a patchwork of systems that have been developed across the NHS. Service 
development therefore has to be closely aligned with the overall strategy to ensure better and more integrated ways 
of managing diagnostic information and services for pathologists, clinicians and patients. Key areas of the 
technology strategy for pathology modernisation include: developing pathology diagnostics, improving access, 
maintaining quality, cost effectiveness, demand management, clinical governance/risk management, standards and 
managing technology (DoH 2004). 
 
The introduction of healthcare informatics however cannot focus entirely on technical implementations. Any attempt 
to introduce such technology must take into account their relationship with clinical and managerial processes, as 
well as the accompanying complex organisational culture and politics (Procter & Brown 1997; Berg et al 1998; 
Waring and Wainwright 2002; Wainwright and Waring 2007). Atkinson et al. (2002) suggests that problems exist 
‘not only getting the clinicians and managers to use the electronic environment, but also to deal with the fact that all 
this information makes what was ‘opaque now visible’ (Atkinson et al 2002:141). They go on to state that ‘to do this 
in an atmosphere that has been rife with political demarcations and jealousies within and between the clinical and 
managerial cultures that exist at both local and national levels is not unachievable, but will not be easy’. (Atkinson et 
al 2002:141) 
 
Pathology modernisation suggests that these changes can be brought about by the formation of managed pathology 
networks whereby it is stated that ‘informal networks seldom go far enough to deliver change fast enough and they 
struggle to make their arrangements clear enough for clinical governance’ (DOH 1999:7). A key feature of a 
managed pathology network would be a single integrated management structure and budget with a lead hospital 
Trust managing joint ventures with the private sector on behalf of other Trusts in the network.  Practical experience 
over the period 1999 – 2007 has shown that the creation of such networks together with the adoption of IT under the 
overall umbrella of the modernisation change agenda is a far more complex and problem laden task than the overall 
CfH strategy, plans and rhetoric would indicate. 
 
In order to achieve this modernisation goal the UK government suggested that there was scope to ‘radically re-
design the system’. This radical re-design was envisaged as including increased standardisation of infrastructure and 
equipment (DoH 1999:6).  Aligning the Pathology Services modernisation agenda with the massive CfH strategic 
developments pose significant problems in terms of successful IT planning, large scale project management, 
governance and implementation. Teespath was formed in the year 2000 in order to establish a ‘collaborative clinical 
partnership across the community, in order to support the Tees Valley clinical network’ with the main improvement 
goals focusing on: information systems, common equipment platforms, common approaches to systems of work, 
expansion of test repertoire and range of services and improved recruitment and retention of key staff (Clayton 
2000). In January 2002 Teespath was allocated £1.82 million from the NHS Phase III Pathology Modernisation 
funds towards the costs of supporting the development of a single managed clinical network in pathology (DoH, 
2004). The Teespath network covers seven sites within the Tees valley region utilising five different IT systems 
(Table 2). The Teespath management structure (Figure 2.) is described as a ‘confederation’ rather than a fully 
managed service (Bottoms 2003:4). The Chief Executives of all of the acute Trusts agreed to chair the Teespath 











































Figure 2. - Structure of the Teespath Management Group
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Political conflict occurred when one of the acute trusts decided to suspend their support for Teespath in 2002. In 
2005 this Trust felt in a position to once again rejoin the network, the Chief Executive officer of which is now the 
project board chair. Figure 2. illustrates the complex governance structure for the Teespath IT project where there 
are multiple and conflicting lines of communication (the dotted lines), governance and allocation of resources. It can 
be seen that the management group is reliant on funding obtained both directly from the Department of Health and 
also from local hospital Trusts and Primary Care Trusts – who also come under the central control of the Strategic 
Health Authority. In NHS culture and politics, the Clinical specialists (often hospital Consultants) within the 
hospitals have disproportionate powers and can often bypass the ‘official’ project structure – working through the 
local hospital Board to gain funding for IT projects. This ‘unofficial’ autonomy conflicts directly with the 
centralised control of the DOH, its IT programme management structure CfH and in the case of this project, the 
Teespath Management Project structure. 
 
Once funding had been established the Teespath group initiated a number of projects including: 1) MRSA 
Surveillance, 2) Review of transport, 3) Cytology, 4) Mortuary facilities Upgrade, 5) Single Immunology Service, 6) 
Telepathology , 7) Evidence Based Requesting, 8) Anticoagulant Services, 9) Electronic Blood Safety System, and 
10) IT Modernisation (Lab to lab links). One of the original aims of the project was to develop flexible IT systems 
throughout the network including primary and secondary care; it was envisaged that this would play ‘a major 
contribution to the electronic health record/electronic patient record’ (Clayton 2000:1-3). In a personal 
communication with the one of the authors the project director stated that in essence the initiative was a ‘lever for 
pathology modernisation’ (Clayton 2003). Special attention must be drawn to the Lab to Lab links because projects 
5-10 from the above list are dependent on the capability of laboratories within the network to be able to send and 
receive requests and results of laboratory investigations. Indeed the Lab to Lab links project is reminiscent of 
Enterprise Resource Planning (ERP) projects seen in the private sector, aiming to link the disparate pathology IT 
systems across Teespath. As such the Lab to Lab links project became the focus of the semi structured questions 
relating directly to vendor support and careful package selection. The preferred supplier for the Lab to Lab links 
project has the task of integrating five disparate pathology systems across the Teespath region. The different 
Pathology systems comprise: Apex; Telepath; Omnilab; Masterlab and Pathnet. Whilst the suppliers for these 




Evaluation of ERP critical success factors in a NHS environment 
 
The IT managers interviewed in the Teespath project were asked to re-assess and re-rank the top ten CSF’s (from 
Somers and Nelson) to reflect their importance to the ‘Teespath’ initiative. This was done in order to create a 
comparison with the original Somers and Nelson (2001) list of ERP critical success factors. It was envisaged that a 
list of critical factors relevant to NHS Information Systems implementation would be produced, advancing 
knowledge in this area.  The averaged results can be seen in Table 2 and comments from the interviews in Table 3. 
Table 2. Comparison between Somers & Nelson’s (2001) list of ERP CSF’s compared to those 
generated for ‘Teespath’ development 
Critical Success Factor ERP Ranking NHS ranking 
Top Management Support (TMS) 1 1 
Clear Goals and Objectives (CGO) 4 2 
Project Team Competence (PTC) 2 3 
Project Team Management (PTM) 5 4 
Project Champion (PC) 8 5 
Interdepartmental Co-operation (IDcp) 3 6 
Interdepartmental Communication (IDcm) 6 7 
Management Expectations (ME) 7 8 
Careful Package Selection (CPS) 10 9 
Vendor support (VS) 9 10 
Lack of Resource (LR) None Seen as significant 
Government Influence (GI) None Seen as significant 
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Table 3. Interview Responses (Managers anonymised as M1-M8) 
CSF Managers’ comments from interviews Commentary 
TMS ‘We don’t see a great deal of evidence of it. I sit on a 
couple of Teespath subgroups with IT managers and we 
don’t really see anything past that level’ (M4); ‘They will 
be aware of it (CEO involvement) and the support will be 
tacit if you like, but it won’t be obvious because IT is just 
not high up enough on the agenda’, (M3); In particular 
Chief Execs and Finance Officers see a pot of money and 
projects over here which they will get shot if they don’t 
achieve waiting lists for example and they will ring fence 
the money’, (M8); ‘Recently a Trust has  decided to pull 
out of Teespath so it certainly does not have support in 
the North, (M7); ‘From within our Trust, it originally had 
full management support but obviously when you have so 
many Trusts inter-relating and all of the politics on top of 
that which have a certain history-  to an extent, I think 
enthusiasm has waned since the original concept’,( M6); 
‘there is not the will to create something like a managed 
network’, (M8). 
Overall the results would seem to indicate that Teespath does not have 
much visible Top Management Support. It was proposed that at chief 
executive level much of the responsibility is delegated to the IT 
departments and managers to carry out the work. Other government 
driven initiatives would appear to take priority over IT. These initiatives 
are used to deduce the star (quality and performance management) rating 
system used within the NHS to determine Hospital performance and are 
directly linked to greater autonomy and enhanced funding. 
CGO ‘(talking about goals) reading the procurement 
documents – yes, they are set out to suppliers what they 
want and what they expect to achieve, so individual 
projects do yeah’, (M1); ‘when you contemplate projects 
(goals) the emphasis will shift as people get deeper into it 
and realise things that were not obvious in the first place 
– there will be a shift to make things work’, (M6); (on 
politics) ‘the labs have not actually agreed in any shape 
or form that they are going to start sending work around 
the place’, (M4); (doubts on goals) ‘managers questioned 
the whole raison d’etre of the project – its like a 
sledgehammer to crack a nut’, (M1) 
Overall the projects would appear to have clear goals and objectives. 
However during the construction of the template, a new high level code 
emerged from managers who had ‘doubts over the whole lab to lab 
project’. Managers questioned the whole ‘raison d’être’ of the lab to lab 
project, stating that there was confusion over what the project was trying 
to achieve and proposed that the project lacked top management support 
(Table 4). In the first instance there is a lack of top management support 
in the decision to actually participate in the ‘Teespath initiative’. Hence 
there is obvious confusion over what the projects are trying to achieve. In 
the second instance the confusion has been created by managers who 
envisaged another local solution to the problem without the need for 
external investment: It could be argued that active top management 
involvement might be required to resolve the situation. Also, that the 
project groups appear to lack the strategic initiative to question the whole 
raison d’être of the project and to unite all of the separate factions in 
order to save public money and provide a better and more integrated 
solution.  
PTC ‘The people who attended were suddenly the project 
board’, (M4); ‘the interested parties turn up, the ones 
who are less wanting to go down this route are a bit more 
hesitant in attending meetings’, (M1); ‘people who dip in 
and out are the people who are allowed to dip in and out’, 
(M3); ‘pathology has always been a world within a world 
and they just want to be left to do their own thing.  Where 
there are opportunities to have more organisational 
benefit they do not take the opportunity because they do 
not see it as being important’, (M3). 
During the early stages of the project the initial make-up of the project 
teams caused concern. A strong connection was revealed between the 
concept of a lack of top management support and the fact that project 
group members are allowed to attend meetings at will. It could be 
suggested that intermittent attendance at project meetings results in the 
projects members ‘not getting the overall picture’ of what is going on 
within their own projects, but more importantly that this results in a lack 
of communication and systemic review between projects. 
 
PTM ‘there was no formal project management’, (M4); 
(projects) ‘ seem to be delivering the goods’, (M5); (user 
involvement) ‘the ward clinical staff are perceived to be 
the users but are not getting involved’, (M3); ‘you start 
off with objectives that are supportable, laudable, but if 
you don’t want to do something or achieve something the 
people who can make the difference – the people who are 
actively treating the patients at the wards and the clinics 
will just see a way out of it’, (M3). 
The general consensus appears to be that initially there was no formal 
project management. The requirement for formal project management 
was clearly stated in the document Pathology Modernisation. Following 
the appointment of a formal project manager and an IT manager the 
projects appeared to be well managed. During this line of questioning, 
issues arose regarding the apparent lack of user involvement. A 
connection between a lack of user involvement and a lack of top 
management support was visible. It could be argued that the projects are 
mainly driven from a techno-centric point of view by pathology and IT 
staff. Having identified the cultural difficulties experienced by these two 
groups the projects may have benefited from someone further up the 
organisational ladder driving the implementation more positively from a 
strategic NHS organisational point of view.  
PC (project champions) ‘They have to be very near the top, if 
not at the top.  To be hospital based across a whole 
region they have to be seen to be higher or at least at a 
level with the Chief Executives’, (M8) 
The majority of responses stated that ‘Teespath’ lacked a project 
champion. The remainder of the responses spanned the project director, 
the project manager and the IT manager. One manager stated that he felt 
that a project champion in this instance should be at Chief executive 
officer level or above. A number of managers also noted that since the 
inception (2004) of the initiative two years ago none of the projects have 
as yet delivered anything and that the users have as yet not seen any 
immediate benefits. 
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CSF Managers’ comments from interviews Commentary 
IDcp (co-operation) One manager provided an insight, stating 
that these factors were not the case in every laboratory; 
some of the smaller Trusts had by necessity already 
integrated all of the departments and seemed in a better 
position culturally to undertake the concept of ‘Teespath’.  
 
The lack of an overall organisational perspective is reflected in the 
overwhelming feeling that the cultural divide, both within pathology itself 
and IT, results in a distinct lack of co-operation between departments 
within pathology. This cultural divide stretches not only between 
pathology departments but also between Trusts. 
IDcm (communication) ‘Is on a need to know basis’, (M3); ‘I do 
think there is not a great deal of feedback down from 
Teespath to the rest of the laboratory staff even to the 
level of team briefs’, (M4); (on personal responsibility for 
communications) ‘I hold my hands up to it, I think we 
should have been a bit more proactive in the labs and the 
Teespath Group should have been going around and 
explaining what we do and why we do it’, (M2); ‘(lab to 
lab links) It’s one of the projects that is very close to 
having a solution and people are coming on board and 
saying this is going to happen’, (M1) 
A majority of managers concluded that there was a lack of 
communication with laboratory staff. It must be remembered that the 
initial remit was ten projects running simultaneously with a single project 
director and latterly a project manager and IT manager. It could be argued 
that the initial remit was far too large for this group to handle adequately 
and a lot of the projects appear to be a pathology wish list rather than 
having been concerned with the wider picture of pathology and NHS 
modernisation 
ME  The results of this line of questioning led to a range of responses; some of 
the managers saw the initiative as a way of providing a modernised IT 
driven pathology service. Others considered it to be a series of unrelated 
individual projects rather than a cohesive whole. The initial concept of 
Teespath was that of a ‘lever for Pathology Modernisation’. (Clayton 
2003) This concept has obviously not been communicated adequately to 
the members of the IT subgroup.   
VS ‘In the early stages of the procurement the Vendors are 
always quite keen to help’, (M1). 
To this question an overwhelming response was obtained stating that the 
vendors had been very supportive-especially at the early project stages.  
CPS ‘I don’t think that we have actually bought anything’, 
(M2); (on selecting a package) ‘No one has actually done 
it’, (M2); ‘There is not an off the shelf option that will do 
lab to lab link’, (M4); ‘that leads on to the Integrated 
Care Record – are we stepping on their toes or are we 
building the foundations? How much interaction is going 
on between the two at the moment?’, (M1); (on risk) ‘It’s 
one of those that the traditional IT suppliers wouldn’t 
have been interested because we don’t understand what it 
is therefore we can’t really get involved’, (M3). 
 
This question obviously posed difficulty because in the three years since 
the formation of ‘Teespath’ the projects had not yet purchased anything.  
Due to the scope and potential of the project the group had been very 
careful and hesitant in selecting the Lab to Lab links package because 
there is no ‘off the shelf’ option for a project of this type. Another 
seemingly important issue was raised during this line of questioning. The 
template analysis highlighted a connection between managers who 
envisaged a conflict with the NHS wide Integrated Care Record (under 
the remit of Connecting for Health) and the observation that the initiative 
could be improved by taking a wider organisational perspective. It can be 
argued that some of the traditional IT suppliers have taken a wider 
organisational view of the Lab to Lab links projects. This maybe the 
reason that the responses for the Lab to Lab links tender came from 
relatively small vendors in the scheme of an IT implementation of this 
scale. The concern here is that the traditional IT suppliers considered 
Lab-to- Lab links a risk and therefore were hesitant to get involved, 
leaving scope for the niche market smaller companies.  
LR  The managers were encouraged to suggest further important CSF’s that 
were relevant in this particular situation. Two additional factors were 
suggested; ‘lack of resources’ and ‘government influence’. These factors 
were subsequently analysed and were given additional high level codes in 
the template, Table 4. Initially there appeared to be difficulty accessing 
funds, although in some respects this could be due to ‘careful package 
selection’ and the complications and politics of the managed network. A 
lack of revenue to support the capital involvement and staff to manage the 
systems also caused concern. 
GI  Government influence was suggested as a critical success factor unique to 
the NHS. Since the NHS is a government funded organisation this is an 
unsurprising addition to the original Somers & Nelson (2001) list and a 
factor not directly relevant to the private sector. The introduction of Local 
Service Providers resulted in a feeling that the projects would be delayed 
or shelved altogether. A number of respondents suggested that even the 
largest IT suppliers would lack capacity to complete the projects, a very 
worrying comment in the light of the small to medium sized company 
being selected as the preferred supplier for lab-to lab links. 
Each CSF was used as a category to identify further sub-codes within the text generated from the interview data. 
This data is presented in Table 4. 
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The sub-codes were derived by immersion/crystallisation (Crabtree and Miller 1999) through reading the texts; this 
was a deductive leading to an inductive research approach with sub-codes emerging from the data and expressed in 
the particular discourse and language of the respondents. The frequency of statements pertaining to each sub-code 
 
Codes M1 M2 M3 M4 M5 M6 M7 M8 
Top management support  1
No active support 1.1 **** ** * *** * *** 
IT not high on agenda 1.11 * ** 
Nothing past IT manager 1.12 **
Lack of direction from Teespath board 1.13 ** **** ** 
North Durham opted out 1.2 * * *
Yes 1.3 * ** ** 
All Chief Executives are signed up 1.31 *
Project Team Competence 2
Problems with the initial make-up of teams 2.1 ** ****** *
People leave and join at will 2.11 ********* * *** * *
Projects lack systemic review 2.2 * * *
project teams are competent 2.3 **** * *
Generally a good mix of staff on projects 2.4 ** ** *
Could be improved by taking a wider organisational 
perspective 
2.5 ** ** ******** * ***** * 
Co-operation 3
Cultural differences within pathology 3.1 **** *** ** **** * ** *** 
Lack of co-operation between laboratories 3.2 ** * ** ** *
Lack of co-operation between pathology and IT 3.3 **** ** *** 
Clear goals and Objectives 4
No clear goals and objectives 4.1 ** * ** 
Confusion over what the projects are trying to achieve 4.2 * ** * * *
Confusion with suppliers 4.3 **** *
Brief getting wider by the minute 4.4 ***** *
Yes the goals and objectives are clear 4.5 * * * * *
Project Team Management 5
Initially unstructured project management 5.1 ** * ***** *
Initial lack of a project manager 5.2 * *
lack of documentation 5.3 * *
Not text book PRINCE 2 5.4 *** * * *
Requirement to involve users 5.5 ******** ******* ** 
No initial success not delivered anything 5.6 **** *** ** ** 
Improved with formal project management 5.7 **** ***** 
Well managed 5.8 * * **** 
Interdepartmental communication 6
Involvement of people who need to know 6.1 **** *
lack of communication to lab staff 6.2 ****** *** * ** * ** 
Not considered a role of the project team 6.3 * *
Good communication 6.4 * ** 
Staff gain interest as projects complete 6.5 *** ** 
Management Expectations 7
Modernise pathology 7.1 *** ** * ** 
For financial benefit 7.2 ** 
As stand alone projects 7.3 * * ** 
Not a money saving excecise 7.4 *
Reacting to government initiatives 7.5 *
Project Champion 8
Initially Director of Tees Health  Authority 8.1 *
Project director 8.11 ** * 
IT manager 8.12 *
No one person 8.2 ** * * * *
Vendor support 9
Vendors have been supportive 9.1 * * * *** * ** * 
Careful package selection 10
Extremely careful 10.1 *
Required demonstration of operability 10.2 **** 
Chose the most proactive supplier 10.3
Cost was a major factor 10.4 * *** ** 
Not a project the traditional IM&T suppliers would be 
interested in 
10.5 *
May conflict with the ICRS 10.51 * ****** * ** * 
There is no off the shelf option 10.6 *** *** ** 
Not actually bought anything 10.7 * * *
Doubts over lab to lab project 11
Question the whole raison d’être of the lab to lab project 11.1 ** *** *
lack of resources 12 * *
No revenue to back capital 12.1 ** *
Difficulty getting funds released 12.2 ***
Table 4. Template Analysis, Categories and Codes (Mn = number of managers’ response)
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and category were then interpreted and recorded by interviewee (denoted by an asterix). The analysis presented in 
Table 4 demonstrates the density of comments related to each CSF and the particular contextualisation of the issue 
within the Teespath project. 
 
The most frequent negative comments (most mentions) related to issues concerning project team competence 
(people leaving and joining at will; projects could be improved by taking wider organisational perspectives); inter-
departmental co-operation (identification of cultural differences between pathology and other stakeholders); project 
team management (requirement to involve users, unstructured project management and no initial success and no 
delivery).  Other strong views were expressed concerning top management support (no active support and lack of 
direction from the Board) and careful package selection (may conflict with the Care Records System (a national 
centralised IT health records or electronic patient record system)).Positive comments related to the vendor support 




IT Project Management and the Teespath Case Study 
 
The analysis highlighted the absolute necessity for top management support in any implementation initiative since a 
lack of top management support influences so many other factors as illustrated above; confirming its position as the 
most important critical success factor within both the public and private sectors. This was conflated however by the 
complex bureaucracy of the NHS illustrated in Figure 2. Many different reporting structures exist and it is difficult 
to identify which senior managers have particular powers, influence, resource allocation and jurisdiction within the 
context of the Teespath project. Local desire for autonomy could conflict with the desire for more centralised 
control. Any delay in decision making due to poor inter-organisational communication could lead to opportunities 
for departments to take independent decisions over new technology acquisition and choice. From the analysis a 
connection was also made between top management support and project team composition. The IT managers group 
highlighted an overall lack of top management support within the initiatives, the effects of which have been felt 
throughout the life of the project and have probably been responsible for delaying the outcome. 
 
The relative instability of the ‘Teespath’ group also led to a connection between managers who had doubts over the 
Lab to Lab links project, which underpins the whole initiative and top management support. Staff and IT suppliers 
require clear guidance from management. The fact that individual hospital Trusts can not get consensual agreement 
over which hospitals will, or will not, participate in the initiative, and that local solutions to the problem are not 
being considered, causes concern. Again, there would appear to be a requirement for formal management. It can be 
concluded that involvement from the newly appointed Local Service Providers (LSP) may well alleviate the 
situation by directing the project in line with national (CfH) initiatives. 
 
The fact that certain hospital Trusts have been allowed to abandon the project must be addressed to avoid staff 
feeling that their efforts have been wasted. It can be concluded that the initiative would benefit from a formal 
management structure in line with NHS Pathology Modernisation DOH (1999) recommendations. 
 
The projects were initially staffed on an ad-hoc first come first served basis. The template analysis identified a 
connection between a clear lack of strategic direction from top management in the make up of the project teams with 
regard to grade or geographical distribution and staff members who were allowed to attend meetings at will. There is 
clearly a need to reassess this situation by formalising the structure of the groups and strongly encouraging 
participation. 
 
The analysis also highlighted a connection between a requirement to involve the users of the service in the 
development of ‘Teespath’, which was clearly lacking from the outset, and a lack of top management support. As 
suggested by Berg et al. (1998) in their review of the socio-technical requirements for the development of the 
Electronic Patient Record (EPR), the users of the service should be able to see immediate tangible benefits. It can be 
concluded that there is a requirement to bring at least one of the projects to completion, particularly a project which 
would provide obvious clinical benefit such as ‘better blood transfusion’, in order to facilitate end user buy-in. 
Again, this may require top management support in the shape of a project champion in order to fulfil the role of a 
transformational leader.  
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Finally the analysis highlighted a connection between a requirement to take a wider organisational perspective and 
an envisaged conflict with national initiatives such as the national (CfH) Integrated Care Records Service (ICRS).  
There were also suggestions that the traditional IT suppliers would not be interested in small off-the-shelf 
development such as Lab to Lab links.  It can be concluded that the advice given in the document; Pathology 
Modernisation should be taken and initiatives such as the ICRS should be integrated with the development of 
Pathology Services. 
 
The use of CSF analysis and Causal loop modelling 
 
Our qualitative research to an extent supports the selection of primary CSFs (Somers and Nelson 2001) and the 
causal loop model developed by Akkermans and Van Helden (2002). The context differs however, being within a 
complex public sector organisation, and this provides a significantly greater emphasis on top management 
commitment and project team composition. This necessitates the additional representation of a factors relating to 
government influence which leads to the appropriate allocation of resources. The political issues concerning top 
management commitment and in this case government influence (through the NHS Department of Health, 
Connecting for Health and the Strategic Health Authority, see Fig. 2) mirror findings from related work in the field 
of Diffusion of Innovation theory where factors associated with Primary Authority can significantly enable or inhibit 
the adoption and implementation of IT systems (Wainwright and Waring 2007).  
 
The template analysis, utilising the initial list of CSFs as prime categories, was a useful device to identify further 
sub-codes, which having been derived from the case analysis, Table 4., may be considered contextually relevant. It 
is envisaged that these categories and codes could be utilised as an a-priori framework for both future research and 
also (in terms of facilitating practice) as the basis for IT project implementation strategies.  
 
A contextual CSF causal loop model has been developed as a result of interpreting the template analysis, Figure 3. 
The model is tentative at this stage, but attempts to show the 12 main CSF categories and their relationship within 
the Teespath project. The dotted lines (as opposed to solid lines) represent slightly weaker associations between the 
factors. The key learning is that causal associations and relationships do exist and must be recognised in any 
prospective project planning to implementation. A systemic view of IT project management is needed where 
potential virtuous and vicious cycles (Akkermans and Van Helden 2002) may be identified and used to propose 
corrective actions to enhance the possibility for eventual successful project outcomes.  
 
In the case of the Teespath project, Figure 3, four potential cycles have been identified. Firstly, in cycle A, project 
team management, project team competence and inter-departmental co-operation were seen to have a significant 
impact especially with regard to the selection of appropriate staff for the team itself (as opposed to unmanaged self-
selection). Secondly, cycle B, was also very important where as previously described top management support 
provided the appropriate resources and decision making powers to enable effective project team management. This 
had to be allied to statements of clear goals and objectives to reduce ambiguity and potential for opportunism by 
Lead Clinicians in the hospitals. Thirdly, the same reinforcing cycle, cycle C, of inter-departmental communication 
and inter-departmental co-operation was significant in any successful acquisition and adoption. In 2007, the Lab to 
Lab links system has been acquired and implemented across the Teespath hospital project partners. The 
communications between pathology lab managers and the IT project team has been instrumental in paving the way 
for inter-departmental co-operation (perhaps by-passing some of the politics from Clinical Leads). Finally, cycle D,
was considered critical to success whereby careful package selection, vendor support, project team management and 
inter-departmental co-operation were all potential bottlenecks to progress in terms of choice of appropriate 
pathology IT solutions. There were issues of vendor choice/support due to the system not being of a national scale 
(only smaller vendors were interested) and inter-departmental co-operation was critical to agreement of the eventual 
system (although careful package selection, if the process is convoluted and overlong, can also be used 
opportunistically by different departments to pursue their own solutions). All the factors in the model were seen as 
significant with many other potential associations forming either virtuous (enabling) or vicious (inhibiting) cycles; 
all having potential effects on overall project outcomes. 
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This research aimed to develop an adapted CSF causal loop model for public sector (healthcare) IT project 
organisation and management. This was achieved through interpretivist research utilizing semi-structured 
interviews, document collection, participant observation and template analysis. The context was a complex inter-
organisational IT project in the UK public sector – the Teespath pathology IT project. The analysis led to the 
development of a causal loop model using a Critical Success Factors (CSF) as a further development of previous 
research studies (Somers and Nelson 2001; Akkermans and Van Helden 2002). 
 
It was found that the ERP critical success factors suggested by Somers & Nelson (2001) are a relevant and useful 
tool with which to analyse the management of complex IT projects within the UK NHS. The overall ranking of the 
factors in a NHS environment compared favourably with the ERP listing requiring only slight modification. This 
research supports previous work that suggest that an examination of the private sector ERP literature provides many 
parallels with both Hospital information systems and the concept of the Electronic Patient Record. (Wainwright & 
Waring 2000a: 256)  
 
The study highlighted the importance of top management support, ranked at number one in both the private sector 
ERP listing and within the NHS. The requirement to adopt a socio-technical approach within the NHS is revealed in 
the fact that the ‘soft systems’ factors such as management support and inter-departmental communication 
overshadow the technical initiatives such as package selection in line with the private sector. This supports the view 
of researchers such as: (Berg et al. 1998; Atkinson et al. 2002; Wainwright and Waring 2007) that within the NHS, 
and public sector organisations in general, a socio-technical and organisational approach to IT implementation 
should be mandatory. 
 
It is also revealing that quite independently ‘Resources’ were identified as an important factor by the NHS members, 
which was initially ranked number twelve in the Somers & Nelson (2001) CSF list. The study identified the 
organisational, cultural and political difficulties within this environment highlighted by Waring and Wainwright 
(2000b), Waring and Wainwright (2002) and Proctor & Brown (1997). The cultural underpinnings and differences 
in perception between the different units of the organisation should be given due consideration by communicating 
the perceived improvements in the quality of patient care to both clinical and laboratory staff.  
 
Overall the results indicated that the Teespath initiative did not have ‘sustained’ top management support and that a 





























Figure 3. A CSF Causal Loop Model for Managing the Teespath IT Project
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behind this appears to be that IT is low on the Chief Executives agenda, with other initiatives such as the reduction 
of patient waiting times taking priority. This would appear to be a ‘grave mistake’ (Bingi et al 1999: 9) and that a 
much more sustained commitment would appear to be a pre-requisite for any future success. 
 
In terms of contribution to IS theory, the work has resulted in further cumulative development of CSF analyses 
applied to a healthcare and inter-organisational IT project context. This in turn has led to the development of a 
contextual causal loop model that may be used for future research studies and also as a practical heuristic for IT 
project teams.  The combination of CSF analysis combined with theory development underpinning systems 
dynamics and causal loop modelling responds to criticisms of the use of CSF methods without recognition of causal 
relationships amongst the factors themselves (Butler and Fizgerald 1999). Future research may delve more deeply 
into the theory of systems dynamics. Forrester (2000:52), referring to Simon (1976) states that in systems dynamics 
models, managers may be looked upon as “information converters to whom information flows and from whom come 
streams of decisions that control actions within an organisation”. This is where an organisation is seen as complex 
interlocking network of information channels, with decision streams and decision making points. Amplification, 
attenuation and distortion can occur at any point in the system where interconnected feedback loops can produce 
growth, instability and goal seeking as policies interact. Forrester (2000:54) referring to the complexity of systems 
dynamics processes states that “symptom, action and solution are not isolated in a linear cause-to-effect relationship 
but exist in a nest of circular and interlocking structures and that in such structures an action can induce not only 
correction but also fluctuation, counter pressures, and even accentuation of the very forces that produced the original 
symptoms of distress”. 
 
Ackermann and Eden (2004) identify 3 modes of causal modelling comprising, individual, group and textual 
analysis. Our research has crossed the boundary between modes whereby primary (individual) interview data has 
been combined after the event to produce a (group) aggregation, through template analysis, of the key CSF 
categories and codes. This ‘text’ has then be refined and analysed to produce the eventual working CSF causal 
model represented in Figure 3. Ackermann and Eden (2004) regard the textual analysis mode as the least used of the 
3 approaches – but one that is very relevant for the analysis of complex public sector strategic initiatives. This type 
of modelling may be supported by software and used as a means of developing conditions for organisational 
learning and ‘forensic analysis’ of IT project performance.  
 
The CSF causal model, represented in Figure 3, is a direct result of the learning gained from the conduct of the 
Teespath IT project. It is still in an exploratory stage and in need of further validation and refinement. The research 
has limitations which we recognise and may be improved by: pursuing further data collection to increase the number 
of interviewed respondents, conducting group validation of the models produced, utilising qualitative analysis 
software for more detailed identification of codes and categories through template analysis. In addition there could 
also be more focused analysis related to identifying causal dependencies between the identified factors – in 
particular by examining the sub-codes identified (Table 4.); in particular their relationships and relative importance 
in producing either virtuous or vicious cycles related to IT project success or failure. 
 
Future work will attempt to develop the model further taking into account the issues identified above. It is hoped this 
will lead to the development of more sophisticated and relevant causal loop CSF models which may be used by 
researchers (to inform theory and understanding) and practitioners (to surface their own knowledge, enable learning 
and to use as a practical heuristic method) to enable improvements in IT project management practice. 
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